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PART NAME ' PART KUMBER
VENDOR HAME YENDOR KUMBER
g LRU ‘ APU CONTROLLER ' MC201-0001~1008
= SUNDSTRAND 763831
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w EXTENDED DESCRIPTION OF PART UMDER ANALYSIS:
SAFETY MONITORING (ELECTRONIC CONTROL CIRCUIT)

a QUANTITY OF LIKE ITEMS: 4 .
FOUR CCHTROL CIRCUITS PER APU CONTROLLER, 1 CONTROLLER PER APU -
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SUBSYSTEM: AUXTUIARY POWER UNIT {APL)

LRU :APU CONTROLLER CRITICALITY OF THIS
ITEM HAME: APU CONTROLLER FAILURE MODE;1R2

--ui-———-—————*-'------'-—'--———Fﬁ---------- ________________________________

m FAILURE MODE: :
LOSS OF OUTPUT {FAILS TO PROAUCE SHUTDOWN SIGNAL OR INDICATICN TO CREW)

MISSI0N PHASE:

PL PRELAUNCH
LD LIFT-0FF
Lo OE-ORBIT
LS LANDIMG SAFING

m VEMICLE/PAYLOAD/KIT EFFECTIVITY: 102 COLUMBIA
: 103 DISCOVERY

104  ATLANTIS

105 ENCEAVOUR

a CAUSE:
TWHO CONTROLLER INTERMAL FIECE-PART FATLURES, OPEN CIACUIT, WIRE ™o
GROUND SHORT

o CRITICALITY 1/1 OURING INTACT ABORT ONLY? MO

—--———-4--—4.-—-——-———----—---———---.—.-..___——.—-.--_-..__—-_.--..__---—1.-_.--_---.—-.._-._..__-_-p___

o REDURDANCY SCREEN A) P&ss
= B) FAIL
] C) Pass

P?SS!FAIL RATIONALE:
A

—a

a B)
FAILURE OF THIS CIRCUIT WOULD NOT BE DETECTABLE DURING FLIGHT BECALSE
AN OVER/UNDERSPEED CONDITION IS REQUIRED BEFORE THIS CIRCUIT I5 USED,
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= [A) SUBSYSTEN: 2&?
FIRST FAILURE (CPEN CIRCUIT OR GROUND SHORT) MO EFFECT. 4 SECCND FAILURE
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© NUMBER; D4-2-CORTLS-IM-D] ATTARRENT
FAGL wiE oF
{GEVM FALLING QPEN, REF. CIL 04.2-1V13-01) MAY RESULT IN APU O¥ERSPEED
AND UNCONTALKED TURBIKE WHEEL FRACTURE WHICH WILL RESULT IM FIRES
EXPLOSION. IF SECOND FALLURE RESULTS IN APU DROPPING SELOW 8Cx¥,
AUTOMATIC CLASURE OF GGWM AND FUEL ISOLATION VALVES WILL NOT OCCum. AR
MAY RUN AT A REDUCED SPEED. 1F APU SHUTS DOWN, POWER MUST BE REMOVED
FROM FUEL VALYES TO PREVENT FUEL OVERHEAT AND DETONATION.

® (B) INTERFACING SUBSYSTEM(S) :
LOSS CF OME HYBRAULIC SYSTEM AFTER A MINIMUM QF TW0 FAILURES OR
POSSIBLE LOSS OF AQJACENT EQUIPMENT /HARDWARE FOR UNCONTAINED OVERSPEED.

@ (C) MISSION:
LOSS OF MISSICM, CRZW, AND VERICLE FOR UNCONTAINED DVERSPEED 0 0SS of
THO APU'S.  CEM FOR OVERSPEED CR UNDERSPEED WILL NOT BE DISPLAYESD.

w (D) CREW, YEHICLE, AND ELEMENT(S):
SAHE AS (C)

@ (E) FUNCTIONAL CRITICALITY -EFFECTS:
SAHE AS (A) 2BOVE,
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w {A) DESIGN:
FOLR SEFARATE SPEED CONTROL CIRCUITS FEED INTO A PARAL'FL/SERIES
UMBINATION OF YALVE QRIVER SWITCHES (FET). ELECTRICAL COMPONEYTS ARE
REQUIRED TO BE QUALZFIED, PROPERLY DERATED, AND APPLIFD FER MC22I-0001,
PARAGRAPH 3.3.2.%. ELECTRICAL PARYS SELECTED FRQﬂjﬁFﬂEﬁﬁ=ﬂﬁ€F{DFPL) B

PLUS.
LUS 7~

CCNFCRMAL COATING PER SLNDSTRAND SPEC CF 17.32-D1, CLEANLTWESS PER
MA0110-301. COMTROLLER VIBRATICN QAMPED AT MOUNTING,

THE OPPL CALLS FCR GLASSIVATION FOR INTEGRATED CIRCUIT DIE, SINGLE
SEAL FOR TANTALUM WET SLLUG CAPACITCRS, ETC. DERATING OF EEE PARTS IS
EXPANCED BEYOND THE SIMPLISTIC (755 X RATER} REGQUIREMENTS QF THE
CONTRACT.

a (B) TEST:
CONTROLLER IS5 FUKCTIORALLY TESTED DURING ATP. CONTROLLER I SUBJECTED
TD AVT. CONTROLLER [5 THERMAL TESTEQ CLRING ATP - RANGE 70 DEB F, 130
OE6 F, 30 DEG F.

CONTROLLER IS QUALIFIED FOR QAVT, EMI, THERMAL VACULM {-65 DEG F TO 185
DES £, BO K 7T FOR 10 CYCLES), HUMIDITY AND FLIGHT VIBRATION,

Da—=2 = 22 nn
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§IS0ETI
ALL EEE PARTY RRE SLBJECTED 70 SCREEKING AND BOX LEVEL BURN-IN TESTS TO 1rmcm£u:-
DETECT MARGINAL PARTS AND TO INDUCE INFANT MORTALITY FAILURES.

FACE 47 OF -8C

OMRSD: ALL FOUR SAFETY CIRCUITS IN EACH CONTROLLER ARE YERIFIED £ACH
FLOW DURING GRCLKD TURMAROUND USING THE CONTROLLER CHECKOUT UNIT. IM
ADDITION, IT WERIFIES THAT THERE ARE WO GROUND SHORTS,

m (C) INSPECTION:
RECEIVING INSPECTION

VISUAL AND DIMENSIONAL INSPECTIONS ARE FERFORMED ON ALL [HCOMING PARTS.
MATERIAL AND PROCESSES CERTIFICATIONS ARE VERIFIED.

CONTAMINATION CONTROL
CLZAMLIHESS IS VERIFIED BY INSFECTIGN,

ASSEMBLY /INSTALLATION

MANUFACTURING, ASSEMBLY, AND INSTALLATION REQUIREMENTS ARE VERIFIED BY
INSPECTION, :

CRITICAL PROCESSES
SOLDERING TO NHB 5300.4(3A) IS VERIFIED BY INSPECTIONM.

TESTING

TEST EQUIPMENT AND TOOL CALIERATION ARE VERIFIED BY INSPECTION, ATP IS .
WITNESSED AND VERIFIED BY IMSPECTION,

FANDLING/PACKLGING
HANDLING, PACKAGING, STORAGE, AND SHIPPING PROCEDURES ARE VERIFLED.

m (D)} FAILURE HISTORY:
NGNE,

B {E) OPERATIONAL USE:
NONE.
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RELIABILITY ENGINEERING: D. R. ATAPATTU

DESIGN ENGINEERING 1 0. 1. IWICK e

QUALITY ENGINEERING  : W. R. WIBGINS sz s _lofy 1)
MASA RELIABILITY : zam-rr/ayqr it e N e
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